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Finally, I want to thank once again to all those involved directly or indirectly in helping me to prepare this project. v ABSTRACT Earthquake is a natural disaster that is resulted from the abrupt movements on faults or fractures in Earth's lithosphere. The destruction that an earthquake causes depends on its magnitude and duration, or the amount of shaking that occurs. A structure's design and the materials used in its construction also affect the amount of damage the structure incurs. Earthquakes vary from small, imperceptible shaking to large shocks that can be felt over thousands of kilometers. Earthquakes can deform the ground, making buildings and structures collapse. Lives may be lost as a result of destruction. Malaysia is a country with very low seismic activity. However, Malaysia is bordered by Philippines and Indonesia, which are two of the most seismically active countries and certain degree of surface waves could still be felt in our country.
Most of the buildings in our country may not consider seismic load during structure design, thus the level of safety remains unknown. Recently, earthquake events have become more frequent. Therefore, engineers have to be alert and kept updated with the knowledge and behavior of earthquake trend in this area. It is vital to assess the precaution measures that can be taken and consider them in the future building design. Therefore, a decision making framework in designing earthquake resistant building especially for school building in Malaysia is needed to help engineers to consider earthquake risk in the building design. This framework employed NERA Program with the assistance of SAP2000 software for analysis of the performance of earthquake resistant building. The proposed framework is then used to verify an actual school project. The verification found that the school building is subjected to additional seismic load during earthquake but the school building structure is still capable of resisting the additional load incurred. This is because the structural capacity for that building is relatively high. 
Problem Statements
Due to the reason that Malaysia is located at a very low potential earthquake zone, most of the buildings in Malaysia are not designed to resist earthquake. This has caused lack of knowledge and attention from design engineer to pay serious detail design in earthquake engineering field. The recent trend shows that earthquake events have become more frequent. Therefore, engineer has to be more alert and updated with the knowledge and behaviour of earthquake trend in this area. In order to evaluate the potential hazard effect on the building's structure due to excessive seismic loading, more research needed to be carry out in this field. Design engineer need to know all the vital information regarding earthquake resistant building. f) What are the precautions that can be taken into consideration for the design parameter of future building design?
Research Questions
In order to answer the problem statements, engineers have to be equipped with earthquake design information. Therefore the following research questions are important to engineers when designing an earthquake resistant building. A framework to design earthquake resistant building are needed to help engineer to gain information that are required and this framework will also guide engineer to design earthquake resistant building with ease. Beside that, the framework will become a main reference for engineer in understanding earthquake engineering for this region.
1. Maximum acceleration in the building location 2. Method of precaution that could be taken in designing the building's structure.
3. The percentage of loading increment due to seismic activity.
4. The increment of the structural component's size to cater for earthquake loading.
5. The increment of the time and cost of construction in order to design earthquake resistant building.
Objectives
This research aims to develop a decision making framework that can help engineers in designing earthquake resistant building. In order to achieve the above research aim, the following objectives are established:
1. To identify the required parameter for seismic structural analysis on school building.
2. To propose a decision making framework in designing earthquake resistant building.
3. To validate the framework on the pilot school building project.
Scope of Work
This research is carried out by using 30 set of boreholes data obtained from Johor Bahru District. All the boreholes selected to conduct this study lie within the area that contains school buildings. All the boreholes data are processed and analysed for school building modelling by using finite element software.
School building is selected to be analyzed because it contains a huge numbers of students and teachers most of the time. Some of the schools which are residential schools have higher impact as it has more students and teachers staying in the building. Significant casualties and property losses could happen due to collapse of these school buildings during strong earthquakes. Furthermore, school buildings might have to be assigned as emergency shelters immediately after any severe earthquake. Therefore, limiting casualties in future earthquake is very important.
Hazard and structural performance analysis to those school buildings with high risk potential is one approach towards reducing casualties in future earthquake.
To carry out the research, the pre-field data such as location, area, number of stories, construction types, soil profile and most information related to the school building are collected. Nera Program used to obtain Peak Ground Acceleration (PGA) value from the boreholes data. Collected PGA values are plotted against Johor
Bahru district map to produce seismic zone mapping for Johor Bahru District. The seismic zone mapping is useful for earthquake risk management and for future building development consideration.
Modelling and analysis of the building structure characteristic is carried out using SAP 2000 program. SAP 2000 is a very useful tool for earthquake engineering to analyse various type of loading generated from earthquake events. School building structure is modelled in the program and imposed with the earthquake loading from the seismic zone mapping. Additional load generated from the earthquake event is
